ABSTRACT: This investigation was conducted to investigate the response of Moringa oleifera to compost fertilization at four levels (0, 5, 10 and 15 ton/fed) and bio. and/or mineral NPK treatments [(control, 100% NPK, 75% NPK + phosphorein + Minia Azotein, 50% NPK + phosphorein + Minia Azotein and phosphorein + Minia Azotein (Bio)] on vegetative growth traits, yield and pigments.
INTRODUCTION
Moringa oleifera is a fast growing tree which belongs to the moringaceae family. It is one of the most importance traditional multipurpose food plants that is produced and used in many African countries (Amaglo, 2007) . Moringa has a great potential to become one of the most economically important crops for the tropics and subtropics considering its use in many fields as a medicine (Peixoto et al., 2011) , food (Pontual et al., 2012) and fodder plant. The demand for the plant products has been on ascendancy. However, not much work has been done on its cultivation especially in the different ecological zones Organic materials are added to soils to improve their physical and chemical properties of macro and micro elements, amino acids, organic acids, sugars and organic matter (Abo El-Fadl et al., 1968) . Also, they considered useful substrate for several beneficial microorganisms and holding capacity. Dash and Gupta (2009) , Imoro et al. (2012) , Pahla et al. (2013) and Umar (2014) on Moringa oleifera found that organic manures treatment led to an increase in vegetative growth and pigments content in the fresh leaves of moringa.
Biofertilizers are considered to be low costs, ecofriendly and renewable sources of plant nutrients than supplementing chemical fertilizers in sustainable agricultural systems. Dash and Gupta (2009) and Asaolu et al. (2012) on Moringa oleifera concluded that biofertilizers treatments significantly increased plant height, stem diameter and fresh and dry biomass, as well as, pigments compared to control. Similar results were reported by Ravikumar et al. (2011) and ElQuesni et al. (2013) on Jatropha curcas, Abdou and Ashour (2012) on jojoba seedlings and Abdou et al. (2014) on Populus nigra.
Many authors studied the effects of mineral NPK fertilization on Moringa oleifera as Fagbenro et al. (2013) ; Abdullahi et al. (2013) and Umar (2014) who found that supplying plant with NPK (15:15:15) increased plant height, stem diameter, leaf production and fresh and dry biomass as compared with non fertilizer (control). Amin (2013) on Pinus radiata and Robinia pseudoacacia transplants concluded that mineral NPK fertilizers increased plant height, root length, stem diameter and fresh and dry weights of shoots and roots, as well as, chlorophyll a, b and carotenoids contents in the two plants under investigation.
Moringa can grow well under tropical and subtropical areas; however, fertilization needs to be investigated under the Egyptian conditions. This work aimed to investigate the response of Moringa oleifera to organic and bio-mineral fertilization in order to enhance and improve their characteristics.
MATERIALS AND METHODS
This investigation was carried out during the two successive seasons of 2013/2014 and 2014/2015 at the Nursery of Ornamental Plants, Faculty of Agricultural, Mina University to figure out the response of Moringa oleifera to organic and bio. and/or mineral fertilization treatments.
The seeds of Moringa oleifera were obtained from the Research Center of Medicinal and Aromatic Plant Section, Giza (Egypt) and were sown, in an unheated glasshouse, on January, 27 th for the two experimental seasons in 15 cm diameter pots filled with clay/sand soil (1:1 v/v). Plants were transplanted in the experimental field on the first day of March in both seasons. Plants were thinned twice after one and two weeks from transplanting and left one plant/hill.
The experiment was arranged in a randomized complete block design in a split plot design with three replicates. The main plot (A) included for levels of compost (0, 5, 10 and 15 ton/fed), while, the sub plot (B) included five treatments (control, 100% NPK, 75% NPK + Minia Azotein + phosphorein, 50% NPK + Minia Azotein + phosphorein and Minia Azotein + phosphorein). Therefore, the interaction treatments (A×B) were 20 treatments. The experimental unit (plot) was 4×10 m and each contained 4 rows, 1 m apart. The seedlings were cultivated in hills, 1 m apart, therefore, each plot contained 40 plants. The physical and chemical analysis of the used soil in both seasons are determined according to Jackson (1973) and shown in The amounts of NK were divided to three equal batches and added after 3 weeks from transplanting of seedlings and one month thereafter. All amounts of P were added during preparing the soil to cultivation for each season. 
Data recorded:
1-Vegetative growth parameters:
The following data were recorded on the first week of November in both seasons: plant height (cm), number of branches/plant, stem diameter (cm), leaves fresh weight/plant (kg) and leaves dry weight per plant (g).
2-Yield and yield components:
All characters were recorded and calculated in first week of April (2014 and 2015) for each season: number of pods/plant, number of seeds/pod and seed weight/plant (g).
3-Photosynthetic pigments:
The three pigments namely, chlorophyll a, b and carotenoids were determined in the fresh leaves at the middle of branches, during the July, 21P st P in the two seasons 2014 and 2015 as mg/g f.w. according to Moran (1982) .
Statistical analysis: all data were tabulated and statistically analyzed according to MSTAT-C (1986) and the L.S.D. test at 5% was followed to compared between the means.
RESULTS AND DISCUSSION

1-Vegetative growth characters:
Data presented in Tables (1 and 2) show that plant height, stem diameter, number of branches/plant and leaves fresh and dry weights/plant were significantly increased in both seasons due to the use of compost at 5, 10 and 15 ton/fed in comparison with those of control. The increase was gradual by the gradual increase in compost fertilizer levels. The increase in vegetative growth traits due to low, medium and high level of compost over the control reached 9. Imoro et al. (2012) , Pahla et al. (2013) and Umar (2014) on moringa. Tables (1 and 2) indicate that plant height, stem diameter, number of branches/plant, fresh and dry weights/plant were significantly increased, in both seasons, due to the used of all treatments of bio. and/or mineral NPK fertilization in comparison with unfertilized control. The treatments of mixture biofertilizers (phosphorein + Minia Azotein) + 75% NPK dose followed by mineral NPK (100%) seemed to be more effective than other two treatments. However, significant differences were detected between such two superior treatments for the five vegetative growth characters in the two seasons. These findings go parallel with those of Dash and Gupta (2009) and Asaolu et al. (2012) on moringa; Ravikumar et al. (2011) on Jatropha curcas and Abdou and Ashour (2012) on jojoba regarding the effect of biofertilizers, meantime, Fagbenro et al. (2013) ; Abdullahi et al. (2013) and Umar (2014) on moringa, found that NPK treatments increased plant height, stem diameter and fresh and dry biomass.
Data presented in
The interaction between compost and bio. and/or mineral NPK fertilization treatments was significant, in the two seasons for the five characters. The highest values were obtained due to supplying Moringa oleifera with compost at 15 ton/fed in combination with bio. + 75% NPK dose or mineral NPK (100%).
2-Yield and yield components:
Data presented in Table ( 3) during both seasons reveal that the used of compost treatments has pronounced significant effects on number of pods/plant, number of seeds/pod and yield of seeds/plant when compared with untreated ones in the two growing seasons. The highest values of the three parameters resulted from the treatment of 15 ton/fed followed by 10 ton/fed then 5 ton/fed of compost. Similar, results were obtained by Ugbaja (1996) on castor oil, Kayina et al. (2012) on senna and Dahmardeh (2012) on roselle plants.
The stimulatory effect of compost treatments on vegetative growth traits and yield of plant may be due to organic manure which gave availability of most nutrients, such stimulation on the uptake of nutrients leads to enhancing the biosynthesis of organic foods and cell division, more carbohydrates and dry matter accumulation (Nijjar, 1985) . Table ( 3) show that all used fertilization treatments significantly increased in number of pods/plant, number of seeds/pod and seed yield/plant over the control in both seasons. The highest values of number of pods/plant, number of seeds/pod and seed yield/plant were resulted from the treatments of bio. + 75% NPK dose.
Data in
The stimulatory effect of biofertilizers and/or mineral NPK may be attributed to the role of NPK on plant physiological processes (Devlin, 1975) , also, biofertilizers increase soil available N and P, as well as, other Bio. = Phosphorein + Minia Azotein nutrient elements, consequently increase formation of metabolites which encourage the plant vegetative growth and yield or gibberellin and auxins which as a result from inoculation of biofertilizers that encourage the cell division and cell enlargement that increase the biosynthesis and metabolites which consequently increased carbohydrates accumulation in the seeds (Spernat, 1990 and Hauka, 2000) .
The interaction between main and sub plot treatments was significant for number of pods/plant, number of seeds/pod and seed weight/plant in both seasons. The highest number of pods/plant (32.73 and 39.28 in both seasons), number of seeds/pod (33.08 and 36.39 in both seasons) and heaviest weight of seeds/plant (148.01 and 205.12 g/plant in both seasons) were obtained by adding compost (15 ton/fed) in combination with bio. + 75% NPK dose as cleared shown in Table ( 3).
3-Photosynthetic pigments:
The contents of chlorophyll a, b and carotenoids were significantly promoted due to compost treatments, in the two seasons, in comparison with those of untreated plants as shown in Table (4) . Compost at 15 ton/fed gave the highest values for chlorophyll a, b and carotenoids followed by compost (10 ton/fed) and then compost (5 ton/fed) in both seasons. These results may be attributed to the increase nutrient elements and/or positive role of Mg that reflect on the chlorophyll content.
In harmony with these results regarding organic fertilization treatments were reported by Abass (2003) on Rosa hybrida, Sakr (2005) on senna plants, El-Khateeb et al. (2006) and Abdou et al. (2007) on Ficus spp. In relation to the influence of different biofertilizers and/or mineral NPK treatments, chlorophyll a, b and carotenoids contents was promoted in the two seasons (Table, 4 ). Obtained data showed that fertilization treatment and control were statistically significant. The highest contents were obtained due to the treatment of bio. + 75% NPK dose. These results may be attributed to the increase in nutrient elements which came as a result from adding NPK or inoculated with bacteria that reflect on chlorophyll content. Similar results were obtained by Ashour (2010) on jojoba and Abdou et al. (2014) on Populus nigra.
The interaction between compost and bio. and/or mineral NPK fertilization treatments was significant, in both seasons, for chlorophyll a, b and carotenoids contents. 
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